T he most recent Centers for Disease Control Behavioral Risk Factor Surveillance System 1 report on depression prevalence found that 9.0% of US adults met the criteria for depression, including 3.4% with major depression. Women, and those aged 45 to 64 years, were most likely to be depressed, as were those who were unmarried and unemployed. Direct healthcare workers, in-cluding nurses, may be more vulnerable to depression as research has shown that work stress precipitates depression in working women and men. 2, 3 Indeed, healthcare workers were ranked third for depressive episodes of all occupations between 2004 and 2006. 4 Depression is also costly; in a 3-month period, patients with depression use an average of 4.8 sick days and suffer 11.5 days of reduced productivity. 5 Almost two-thirds of the estimated $83 billion that depression cost the United States in the year 2000 resulted from lowered productivity and workplace absenteeism. 6 The greatest concern to the nursing profession is that depressed workers often exhibit low mood, have difficulty with concentration, and are accident prone; they are also significantly more limited in their ability to perform mental or interpersonal tasks, have worse time management skills, and have lower total work output than nondepressed workers. 7Y9 Thus, not only are hospital nurses with depression likely to suffer themselves, but also their illness is likely to impact their coworkers and potentially the quality of care they provide. The purpose of this study was to determine the prevalence of depression in a random sample of hospital nurses licensed in North Carolina and to determine individual and workplace characteristics that are associated with depression. Advanced practice nurses are in a unique position not only to recognize depression in nurses, but also to offer treatment options that will be confidential and accessible to nurses.
LITERATURE REVIEW
There is a vast body of literature on depression; thus, this review will focus on research conducted on depression in healthcare workers, most of which has taken place outside the United States. Peterson and colleagues 10 surveyed all Swedish healthcare workers to look at how burnout impacts physical and mental health. Registered nurses made up 33.7% (N = 1252) of the respondents. Burnout was defined as a syndrome of work-related negative experiences, including feelings of exhaustion and disengagement from work, 10(p86) and was measured by the Oldenburg Burnout Inventory. Depression was measured by the Hospital Anxiety and Depression Scale, which consists of 7 items for depression and 7 items for anxiety.
The cutoff scores for mild depression are 8 to 10; moderate depression, 11 to 14; and severe depression, 15 to 21. Mild depression was found in 18.1% of the group with high burnout scores, whereas only 1.6% were depressed in the group with low burnout scores. Moderate to severe depression was found in 10.4% of group with high burnout scores, and only 0.2% in the group with low burnout scores. These findings could point to depression leading to burnout as well as burnout creating depression. Virtanen and colleagues 11 conducted a study of physicians and nurses in 16 hospitals in Finland to determine the relationship between bed occupancy rates and antidepressant treatment. Bed occupancy rates were considered to be a measure of nursing workload. In the sample of 6669 nurses, they found that exposure over 6 months to an average bed occupancy rate over 10% in excess of the recommended limit was associated with an increasing likelihood of antidepressant use, which followed a doseresponse pattern. Thus, high workloads may be associated with higher depression rates.
Jolivet and colleagues 12 surveyed nurses and nursing assistants working in French teaching hospitals to determine the association between organizational work environment and depressive symptoms. The study sample was made up of 1927 registered nurses (RNs) and 1389 nursing assistants. The average age of the nurses was 35.8 years, and that of the assistants was 40.5 years. Depressive symptoms were measured using the Center for Epidemiologic Studies Depression Scale. Scores of 15 to 21 indicated mild to moderate depression, and greater than 21 indicates the possibility of major depression. Average depression scores were higher for nursing assistants (mean of 12.8) than RNs (mean of 10.9). Poor relations between workers and low levels of communication were found to be associated with higher depressive symptom scores.
Lin et al 13 surveyed 154 nurses employed in a psychiatric hospital in Taiwan to determine the association between job stress, coping, social support, and depression. Using the Beck Depression Inventory II, the researchers reported mild depression in 12.8%, moderate depression in 7.8%, and severe depression in 7.1% of the respondents. Job stress and affective-oriented coping were positively correlated with depression scores. Social support was not significantly correlated with depression, but did moderate the relationship between job stress and depression.
Gartner and colleagues 14 conducted a systematic review of the literature on the impact of common mental disorders on the work functioning of nurses and allied health professionals. There were 16 studies that included nurses in the sample. The studies covered fatigue, stress, burnout, addiction, and anxiety, with only one specifically addressing depression, which was not measured but selfreported. The researchers concluded that evidence exists between common mental disorders in nurses and higher rates of general and medication errors, and decreased patient safety and patient satisfaction rates. The researchers also pointed out that although a positive relationship exists between mental disorders and patient outcomes, all yielded data were association coefficients; thus, conclusions about causality must be drawn with caution. Poor work conditions can impair the mental health of employees, and mental health problems can negatively impact work outcomes.
A study was conducted on posttraumatic stress disorder (PTSD) and depression prevalence in US healthcare workers returning from Iraq and Afghanistan. Grieger et al 15 surveyed 102 returning healthcare professionals, with nurses making up only 5 of the respondents. Depression was found in 5% of the sample, measured using the 9-item Patient Health Questionnaire (PHQ-9). Specific demographic information on which healthcare providers had depression was not reported.
Finally, 2 studies were found that specifically measured depression in hospital-employed nurses in the United States. Mealer and colleagues 16 surveyed intensive care and general medical-surgical nurses working in Georgia hospitals to determine the prevalence of depression and PTSD. Depression was measured utilizing the Hospital Anxiety and Depression Scale. The researchers found that intensive care nurses had higher PTSD rates than medicalsurgical nurses. They also found that 31% of intensive care nurses and 27% of medical-surgical nurses had possible symptoms of depression. The researchers pointed out that these rates were higher than healthcare managers' rates of depression, and more attention must be paid to the well-being of staff nurses. Welsh 17 conducted a study of 150 nurses employed on medical-surgical units. The average age of respondents was 38 (SD, 11) years, and they had worked an average of 10 (SD, 9. 3) years in nursing. Utilizing the Center for Epidemiologic Studies Depression Scale to measure depression, the estimated prevalence rate was 35% for mild to moderate depression and 21% for major depression. Depressive symptoms were correlated with having somatic complaints, major life events, and occupational stress.
The review of the literature demonstrates that nurses may have high rates of depression that may have an impact on quality of care. Although studies have been conducted on depression in nurses, few looked at specific variables that are associated with an increased risk for depression. Thus, more research is needed on specific variables that may contribute to depression in hospital-employed nurses and the effect on patient care quality and safety.
METHOD
A cross-sectional survey of 2500 randomly selected RNs licensed in North Carolina and employed in hospital settings was utilized. The North Carolina Board of Nursing is able to provide computer randomized, variable-specific, mailing lists of nurses for approved research studies. A random list of nurses employed in hospital settings was requested. In addition, the introductory letter that accompanied the survey stated that only nurses who work directly with patients are being asked to complete the survey. Institutional review board approval was first received. Mailed surveys were used instead of distributing surveys directly to nurses because of the personal nature of survey questions and to ensure anonymity. Dillman's 18 strategies for enhancing response rates to mailed surveys were followed. Three weeks after the initial survey mailing, a follow-up postcard was sent, which included contact information if the original survey was misplaced and a new one needed to be sent (only 3 were requested). A dollar bill was provided to encourage participation. Despite the North Carolina Board of Nursing keeping up-to-date addresses and information on licensed RNs, 57 envelopes were returned as undeliverable, 12 respondents stated they were no longer working in nursing, and 14 respondents indicated they were retired but retained their licenses. A total of 1171 complete surveys were returned and used for analysis (47% response rate).
Measures
The survey instrument was developed from a review of the nursing workforce literature. Individual characteristics included age, gender, ethnicity/race, marital status, height and weight (converted to a body mass index [BMI] score), years worked as an RN, and highest degree earned. Questions were asked on smoking and drinking of alcohol, as well as on physical and mental well-being (both on a 0-to 10-point numeric rating scale), specific health problems, and possible degree of musculoskeletal pain (on a 0-to 10-point numeric rating scale) the RNs experienced on any given day. Workplace characteristics included primary shift worked, department, employment status (full, part, or flex time), hours worked per day and week, salary, job satisfaction (on a 0-to 5-point numeric rating scale), quality of care provided (on a 4-point numeric rating scale of poor to excellent), and how their health impacts their productivity (on a 0-to 10-point scale). Depression was measured by the PHQ-9, a 9-item self-report depression tool developed for use in primary care. 19 The 9 items come directly from the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition signs and symptoms of major depression. The PHQ-9 has fewer items than other depression measures, yet has comparable sensitivity and specificity, with a Cronbach ! of .89. 19 Scores range from 0 to 27, with scores of 0 to 4 indicating no depressive symptoms, 5 to 9 indicating minimal symptoms, scores of 10 to 14 indicating mild to moderate depression, scores of 15 to 19 indicating moderately severe depression, and scores greater than 20 indicating severe depression. 19 The PHQ-9 was also chosen over other depression instruments because it has recently been used to assess the levels of depression in healthcare worker. 15 
Data Analysis
Total depression score (TDS) from the PHQ-9 was initially analyzed using descriptive statistics and graphical displays. Multivariable robust linear regression 20 was performed to model the relationship between TDS and potential predictors after violation of linear regression assumptions was found. A 2-sided P G .05 was considered statistically significant.
FINDINGS
Ninety-one percent of participants were female. The average age of participants was 44.7 T 11.2 years (range, 21Y72 years). Table 1 presents the sample demographics. The majority (79%) reported having at least 1 health problem that impacted their work productivity. The average TDS was 5.3 T 5.0, with a median score of 4.0 (range, 0Y26). Forty-four percent had a TDS score of 0 to 4, 25% scored 5 to 9, 12% scored 10 to 14, 4% scored 15 to 19, and 2% scored 20 to 27. Eleven percent had a score of 0, and 18% scored 10 or higher. In addition, the most reported health problems in these nurses were allergies (21.1%), musculoskeletal pain (19.1%), hypertension (17.9%), headaches (16%), and joint pain (16%).
Several characteristics were significantly associated with TDS and were considered for multivariable linear regression modeling. Table 2 presents the results of the multivariable linear regression modeling. The linear regression model accounted for 60.6% of the variation in PHQ-9 depression scores, but also indicated significant heteroscedasticity (P G .001). Thus, results from robust linear regression are subsequently presented here.
The final multivariable linear regression model indicated that BMI group (df = 2, P = .006), job satisfaction (P G .001), number of health problems (P G .001), mental well-being (P G .001), and health-related productivity (P G .001) had significant relationships with TDS. More specifically, those participants who were overweight had scores of 0.39 more points on average compared with underweight/normal participants (P = .050), adjusting for the other predictors in the model. Obese participants scored 1.09 points higher on average compared with underweight/normal participants in the adjusted modeling (P G .001). More satisfied participants were associated with lower depression scores (b = j0.51, P G .001). Those with a greater number of health problems were associated with higher depression scores (b = 0.40, P G .001). Participants with higher mental health scores were associated with lower depression scores (b = j1.26, P G .001). Finally, those with lower productivity scores (health problems impacted their productivity) were associated with higher TDSs (b = 0.50, P G .001) in the adjusted modeling.
DISCUSSION
Although most are aware of high depression rates in the United States, few consider that nurses themselves may also experience depressive symptoms, especially at a rate twice as high as the general public. Langlieb and DePaulo 21 state that, like cancer and cardiovascular disease, there are so many risk factors for depression that each affected individual may have a unique set of factors contributing to his/her depression. However, in this study, the specific individual variables that were associated with depression were BMI, job satisfaction, number of health problems, mental well-being, and health-related job productivity.
In this study, 32% of participants were overweight, and 24% were obese. These findings are not surprising because 29% of adults in North Carolina are considered to be obese, 22 and a study of hospital nurses found that 37% were overweight and 28% were obese. 23 However, nurses with higher BMIs were more likely to be depressed in this study. Although an association exists between BMI and depression, it cannot be assumed that higher BMI directly predicts depression in nurses. Research points to the fact that depression can cause an increased appetite, leading to weight gain, and people who are overweight or obese internalize negative attitudes, which can then lead to depressive symptoms. 24 In mainstream US society, people individually and collectively react to being ''fat'' as a stigma, where continued negative evaluation leads to a discounting or tainting of the individual's social identity. 25 A plethora of research has documented the stigma attached to being obese, and weight-based stereotyping often portrays those who are overweight as lazy, weak-willed, unsuccessful, unintelligent, lacking in self-discipline, and being noncompliant. 26 This stigmatization has been well documented as a significant risk factor for depression, even when controlling for variables including age, gender, obesity onset, and BMI, suggesting that negative psychological outcomes are more likely linked to stigmatization than excess body weight itself. It is important to note the negative impact of obesity on an individual's health and work productivity, and successful weight loss is inherently complex and difficult. In this study, those with lower job satisfaction were more likely to be depressed. Similar to the association between BMI and depression, a cause-and-effect relationship cannot be assumed that having low job satisfaction leads to depression in nurses. Whereas 1 study of 356 nurses who worked in German hospitals found that poor working conditions led a decrease in physical and mental health symptoms in nurses, 27 large population studies support that while low job satisfaction may contribute to depression or an increase in depressive symptoms, depressed workers are also more likely to have lower job satisfaction. 28 A vast amount of research has been conducted on job satisfaction in nursing, with organizational factors having the greatest impact, followed by economic and personal factors. 29 Nurses and nurse leaders must strive for improved work conditions that ensure positive mental health of nurses.
Finally, having health problems, lower-rated mental well-being, and lower health-related job productivity were related to depression in these nurses. Research documents that nurses' physical activities, smoking, and dietary patterns are no healthier than the general population, which lead to poor health. 30 Although it is not surprising that depression coexists with common medical problems, a synthesis of the literature found that chronic medical conditions along with depression compound workforce impairment. 31 This study's findings are also consistent with studies of the general workforce 8, 9 and healthcare workers, 14 which found relationships between depression and negative job performance. Until nurse managers, hospital administrators, and policy makers seriously address the multitude of workplace concerns in hospitals today, nurses will continue to suffer the ill effects from unhealthy work environments.
Because depression in hospital nurses can be assumed to impact not only the nurse and his/her colleagues, but also potentially his/her quality of care, it is imperative that more attention is placed on depression screening and providing early treatment. Advanced practice nurses can educate the staff nurses they work with on the high prevalence of depression in nurses. Because of the stigma attached to mental illness, nurses, like the general population, may be reluctant to get screening and treatment. Population studies demonstrate that only 29% of persons with depressive symptoms report contacting a mental health professional in the past year, and among those with severe depression, only 39% reported contact. 31 Few hospitals provide free yearly health screenings for nurses, and even if screening was provided, nurses may be reluctant to honestly answer depression screening questions to their employer. Thus, a confidential and cost-effective means of providing screening would be to offer Webbased screening to all nurses. Recent research has docu-mented the effectiveness of Web-based screening in the working population. 32 Nurses who screen positive for depressive symptoms can then be provided with a list of available resources, including employee assistance support, local mental health counselors, psychiatric care services, and healthy lifestyle resources in a confidential manner.
Because those with diagnosed depression are often reluctant to seek treatment, clinical nurse specialists can inform nurses about available Web-based cognitive-based therapy (CBT). It is well recognized that CBT is highly effective for treatment and prevention of depression, with or without medication therapy. Computerized CBT (CCBT) removes barriers to receiving CBT, which include fear of seeking treatment because of the stigma attached to mental illness, time constraints, and cost. 33, 34 Research in general population studies shows that CCBT is as effective as face-to-face CBT, is highly received by users, and offers tremendous potential for treating people who may be resistant to seeking treatment for depression. 35Y37 Stuhlmiller and Tolchard 38 provide an overview of available CCBT programs that include computer-onlyYbased programs such as Mindstreet: Good Days Ahead: The Multimedia Program for Depression (www.mindstreet.com) and free Web-based programs, the most popular being MoodGym (http://www.moodgym.anu.edu.au) and Ecouch (http://ecouch.anu.edu.au), which were developed in Australia but offered to users worldwide. In the United States, Kaiser Permanente offers HealthMedia-Overcoming Depression for free to their members. Nurses who do not relate well to computers should be encouraged to receive face-to-face counseling.
Although nurses with depression can always seek assistance from their employee assistance programs, other strategies for assisting nurses with depression include increasing awareness and sensitivity toward depression in both staff nurses and managers, ensuring policies are in place that support good mental health and treatment for those with health problems, providing supportive work environments, and making reasonable job accommodations for nurses whose depression is impacting their work performance. Importantly, clinical nurse specialists and all nurses must seek to remove the stigma attached to depression and mental illness, allowing those with depression to openly seek screening and treatment.
Limitations
Limitations of this study include the use of a crosssectional design, a 1-state sample, and self-reported measures. However, the demographics of the sample were similar to the national workforce, and self-reported measures allowed for anonymity. Future research is clearly warranted on depression in the nursing workforce, especially on ways of reducing the prevalence of depression and on effective treatment interventions.
Clinical Nurse Specialist A www.cns-journal.com CONCLUSION This study documents that depressive symptoms affect enough nurses to warrant concern and intervention. In addition, high-stress environments are likely to lead to more health problems in nurses, including mental health problems, which are less likely to be disclosed than physical problems. The increasing focus on quality and errorfree care requires a healthy workforce. Clinical nurse specialists can provide essential education to nurses on the high prevalence of depression and confidential treatment options. It is imperative that more attention be given to screening and early intervention of depression to ensure a satisfied, productive, and high-quality workforce.
